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[57] ABSTRACT

A multiple color painting apparatus has dedicated passages
for carrying paints from a plurality of paint tanks each filled
with paint of a different color. A single pump is disposed at
the outlets of the dedicated passages. The delivery passage
of the pump is used as a single common passage. A paint gun
is connected to this common passage. As a result, when the
paint color being used is changed it is not necessary for the
dedicated passages to be washed with washing liquid and
only the common passage from the pump to the paint gun
need be washed.

1 Claim, 7 Drawing Sheets
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1
MULTIPLE COLOR PAINTING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a multiple color painting appa-
ratus for painting, e.g., car bodywork.

2. Description of the Related Art

A multiple color painting apparatus is disclosed in Japa-
nese Patent Laid-Open Publication No. HEI 7-108198. In
this painting apparatus, paint is fed from multiple color-
changing valves to a gear pump by one intake passage,
whereafter the paint is fed by one delivery passage (supply
pipe) from the gear pump to a paint gun and sprayed out
through a nozzle hole.

However, with this painting apparatus, because the paint
is carried by the single intake passage and the single delivery
passage, when changing for example from white paint to red
paint, it is necessary to wash the intake passage and the
delivery passage with a washing liquid consisting of thinner.
Consequently there has been the problem that because the
length of passage that must be washed with thinner is long,
a large quantity of thinner is required and the washing time
also becomes long.

As means for solving this problem, for example an
‘electrostatic painting machine’ disclosed in Japanese Patent
Laid-Open Publication No. HEI 7-185405 has been pro-
posed. As shown in FIG. 1 of that publication, in this
electrostatic painting machine, capillary nozzles are pro-
vided for a number of colors in a rotary spray head of a paint
gun, and paints of different colors are carried separately by
these nozzles. With this electrostatic painting machine,
because a dedicated passage is used for each of the paints of
different colors, the capillary nozzles do not have to be
washed when changing between paint colors.

However, with this electrostatic painting machine,
because multiple capillary nozzles are extended to the tip of
the paint gun and a gear pump is provided for each of the
multiple capillary nozzles, the construction of the painting
machine is complicated and the painting machine is large.

It is therefore an object of the present invention to provide
a painting apparatus with which the paint changing time is
short and which is simple and compact.

SUMMARY OF THE INVENTION

To achieve this and other objects, the present invention
provides a multiple color painting apparatus which com-
prises: a plurality of paint tanks to be filled with paints of
different colors; a plurality of passages severally connected
to the paint tanks for severally carrying paints from the
tanks; a plurality of on/off valves severally disposed in the
passages; one pump disposed at the outlets of the passages;
and a paint gun connected to a delivery passage of the pump,
the passages connecting the paint tanks to the pump being
dedicated passages each dedicated to one paint and the
delivery passage connecting the pump to the paint gun being
a common passage.

According to the present invention, this multiple color
painting apparatus may further comprise a washing liquid
tank to be filled with washing liquid, a washing passage for
carrying washing liquid from this washing liquid tank, and
an on/off valve for washing disposed in the washing passage.

In a painting apparatus according to the present invention,
the passages connecting the paint tanks to the pump are
dedicated passages severally dedicated to paints of different
colors and the delivery passage connecting the pump to the
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paint gun is a common passage. Therefore, when the paint
color is changed for example from white to red, it is not
necessary for the dedicated passages to be washed, only the
common passage from the pump to the paint gun need to be
washed, and the time required for washing at the time of a
color change can be shortened. Also, because as a result of
the delivery passage connecting the pump to the paint gun
being made a single common passage, it is possible for a
single pump to be used, the construction of the painting
apparatus can be made simple, and the painting apparatus
can be made compact.

As the arrangement of the washing passage and the paint
passages, preferably the paint passages are disposed equally
spaced in a circle around the washing passage, as this
enables a confluence space formed inside the pump to be
made small.

BRIEF DESCRIPTION OF THE DRAWINGS

Certain preferred embodiments of the present invention
will now be described in detail with reference to the accom-
panying drawings, in which:

FIG. 1 is a schematic side view showing a multiple color
painting apparatus of a first preferred embodiment of the
present invention;

FIG. 2 is an enlarged view as seen in the direction of
arrow 2 of FIG. 1,

FIG. 3 is an enlarged sectional view taken along line 3—3
of FIG. 2;

FIG. 4A and FIG. 4B are first operation-illustrating views
of the multiple color painting apparatus of the first preferred
embodiment;

FIG. 5A and FIG. 5B are second operation-illustrating
views of the multiple color painting apparatus of the first
preferred embodiment;

FIG. 6A and FIG. 6B are third operation-illustrating views
of the multiple color painting apparatus of the first preferred
embodiment; and

FIG. 7A and FIG. 7B are sectional views showing the
relevant parts of a multiple color painting apparatus accord-
ing to a second preferred embodiment of the present

invention, FIG. 7B being a sectional view taken along line
7b—7b of FIG. 7A.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

In a first preferred embodiment shown in FIG. 1 through
FIG. 6, passages for paint and a passage for washing are laid
out in a flat plane to form a paint circuit and a washing
circuit easy to understand.

Referring to FIG. 1, the multiple color painting apparatus
1 of this preferred embodiment has first, second, third, fourth
and fifth paint tanks 2, 3, 4, 5 and 6 filled with paints of
different colors and a thinner tank 7 filled with thinner
serving as a washing liquid. First, second, third, fourth and
fifth passages 10, 11, 12, 13, 14 for carrying the paints are
connected to these paint tanks 2 to 6. A washing passage 15
for carrying thinner is connected to the thinner tank 7. First,
second, third, fourth and fifth on/off valves 20, 21, 22, 23, 24
are respectively provided in the first through fifth passages
10, 11, 12, 13, 14. An on/off valve for washing 25 is
provided in the washing passage 15. A single pump 30 is
disposed at the outlets of the first through fifth passages 10,
11, 12, 13, 14 and the washing passage 15. A delivery
passage 60 extends from the delivery opening of this pump
30 to a nozzle hole 624 of a paint gun 62. The pump 30 will
be described in detail with reference to FIG. 2 and FIG. 3.
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To make the following description easy to understand, the
first paint tank 2 will be assumed to contain white paint and
the second paint tank 3 will be assumed to contain red paint.
The third through fifth paint tanks 4, 5 and 6 will be assumed
to contain paints of colors other than white and red.

The first through fifth passages 10 to 14 are independent
dedicated passages each dedicated to one paint, and the
washing passage 15 is also an independent dedicated pas-
sage. The delivery passage 60, on the other hand, is a
common passage through which the paints of different
colors flow commonly.

The reference numeral 64 denotes a cylindrical case
mounted on the rear part of the paint gun 62. The pump 30
is driven by a drive motor 65. A trigger valve 66 is disposed
in the delivery passage 60. A waste passage 68 is provided
branching from the delivery passage 60. A dump valve 67 is
provided in this waste passage 68, and a waste tank 70 is
disposed at the end of the waste passage 68.

In FIG. 2, the pump 30 is a positive displacement pump.
A drive shaft 354 is attached to the pump 30. The drive shaft
35a is connected to a drive shaft 65a of the drive motor 65
by way of a first joint 35b, a connecting shaft 35¢ and a
second joint 35d.

Referring to FIG. 3, the pump 30 has first through fifth
check valves 40 to 44 provided in the outlets of the first
through fifth passages 10 to 14, a washing check valve 45
provided in the outlet of the washing passage 15, a conflu-
ence space 46 connected to the outlets of the first through
fifth passages 10 to 14 and the washing passage 15, an intake
opening 48 connecting with an outlet side of this confluence
space 46, a check valve 49 provided in this intake opening
48, and first and second gears 36, 37 provided meshing with
each other on an outlet side of the intake opening 48.

The first gear 36 is received in a first closed space 50
formed in a pump case 32. The second gear 37 is received
in a second closed space 51 formed in the pump case 32.
These first and second closed spaces 50, 51 connect with the
intake opening 48. The second gear 37 is mounted on the
drive shaft 35a. The first gear 36 is rotatably mounted on a
shaft 55. The reference numeral 53 denotes a delivery
opening.

Alock bolt 57 screws into the pump case 32 and thereby
fixes inside the pump case 32 a first block 58 having a valve
seat 58a and a second block 59 which together with the first
block 58 forms the confluence space 46.

The first through fifth passages 10 to 14 from the paint
tanks 2 to 6 (see FIG. 1) as far as the first through fifth check
valves 40 to 44 are dedicated passages for the different
colors. The washing passage 15 from the thinner tank 7 (see
FIG. 1) to the washing check valve 45 is a dedicated passage
for thinner constituting a washing liquid. On the other hand,
the confluence space 46, the intake opening 48, the first
closed space 50, the second closed space 51, the delivery
opening 53 and the delivery passage 60 are common pas-
sages common to all the paints.

The operation of this multiple color painting apparatus 1
will now be described.

FIG. 4A and FIG. 4B are first operation-illustrating views
pertaining to the multiple color painting apparatus of this
first preferred embodiment, and illustrate an operation of
spraying white paint.

In FIG. 4A, with the second through fifth on/off valves 21
through 24 and the on/off valve for washing 25 all set to off,
the first on/off valve 20 is switched to on. Next, with the
dump valve 67 set to off, the trigger valve 66 is switched to
on. Then, the pump 30 is driven by the drive motor 65.
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Because the first on/off valve 20 is on, white paint held in
the first paint tank 2 passes from the first paint tank 2 through
the first passage 10 (tank side), the first on/off valve 20, the
first passage 10 (pump side), the pump 30, the delivery
passage 60 and the trigger valve 66 and is sprayed from the
nozzle hole 62a of the paint gun 62.

Thus if the delivery passage 60 is made common and
provided as a single passage the painting apparatus 1 has a
simple construction and does not become large. As a result,
for example when a car body is being painted, even when the
painting apparatus 1 is moved along the body, there is little
disturbance of airflow and the body can be painted well.

In FIG. 4B, when the first gear 36 and the second gear 37
rotate in the directions shown with arrows, the intake
opening 48 assumes a negative pressure, the check valve 49
and the first check valve 40 open, and as shown with dashed
arrows white paint is delivered from the first passage 10
through the confluence space 46, the intake opening 48, the
first and second closed spaces 50, 51, the delivery opening
53 and the delivery passage 60.

FIG. 5A and FIG. 5B are second operation-illustrating
views pertaining to the multiple color painting apparatus of
this first preferred embodiment, and illustrate an operation
of washing a passage with thinner.

In FIG. 5A, the first on/off valve 20 is switched to off and
the on/off valve for washing 25 is switched to on. Next, the
dump valve 67 is switched to on and the trigger valve 66 is
switched to off. Then, the pump 30 is driven by the drive
motor 65.

Because the on/off valve for washing 25 and the dump
valve 67 are on, thinner stored in the thinner tank 7 passes
from the thinner tank 7 through the washing passage 15
(tank side), the on/off valve for washing 25, the washing
passage 15 (pump side), the pump 30 and the delivery
passage 60 and then passes through the dump valve 67 and
is discharged into the waste tank 70. As a result, the pump
30 and the delivery passage 60 are washed with thinner and
have white paint removed from them.

In FIG. 5B, when the first gear 36 and the second gear 37
rotate in the directions shown with arrows, the intake
opening 48 assumes a negative pressure, the check valve 49
and the washing check valve 45 open, and as shown with
dashed arrows thinner passes from the washing passage 15
through the confluence space 46, the intake opening 48, the
first and second closed spaces 50, 51 and the delivery
opening 53 to the delivery passage 60.

When thinner flows from the washing passage 15 to the
delivery passage 60, because the confluence space 46 is a
relatively large space, thinner is introduced to the whole of
the inside of the confluence space 46. As a result, white paint
remaining in the short section of the first passage 10 between
the confluence space 46 and the first check valve 40, the
confluence space 46, the intake opening 48, the first and
second closed spaces 50, 51, the delivery opening 53 and the
delivery passage 60 is removed by the thinner and these
passages are thus cleaned.

Here, because the first through fifth check valves 40 to 44
are provided between the first through fifth passages 10 to 14
and the confluence space 46, there is no risk of thinner
entering the first through fifth passages 10 to 14 from the
confluence space 46.

Because, as shown in FIG. 5A, first passage 10 from the
first paint tank 2 to the first check valve 40 is a dedicated
passage it does not need to be washed with thinner, and since
therefore only the confluence space 46, the intake opening
48, the first and second closed spaces 50, 51, the delivery
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opening 53 and the delivery passage 60 need to be washed
with thinner, the washing time can be made short.

FIG. 6A and FIG. 6B are third operation-illustrating views
pertaining to the multiple color painting apparatus of this
first preferred embodiment, and illustrate an operation of
spraying red paint.

In FIG. 6A, the second on/off valve 21 is switched to on,
and the on/off valve for washing 25 is switched to off. Next,
the dump valve 67 is switched to off, and the trigger valve
66 is switched to on. Then, the pump 30 is driven by the
drive motor 65.

Red paint stored in the second paint tank 3 passes from the
second paint tank 3 through the second passage 11 (tank
side), the second on/off valve 21, the second passage 11
(pump side), the pump 30, the delivery passage 60 and the
trigger valve 66, and is sprayed out through the nozzle hole
62a of the paint gun 62.

In FIG. 6B, when the first gear 36 and the second gear 37
rotate in the directions shown with arrows, the intake
opening 48 assumes a negative pressure, the check valve 49
and the second check valve 41 open, and as shown with
dashed arrows red paint passes from the second passage 11
through the confluence space 46, the intake opening 48, the
first and second closed spaces 50, 51 and the delivery
opening 53 to the delivery passage 60.

Because there is no white paint remaining in the short
section of the first passage 10 between the confluence space
46 and the first check valve 40, the confluence space 46, the
intake opening 48, the first and second closed spaces 50, 51,
the delivery opening 53 or the delivery passage 60, there is
no mixing of white paint with red paint.

FIG. 7A and FIG. 7B are sectional views showing a main
part of a multiple color painting apparatus pertaining to a
second preferred embodiment of the invention. Parts in these
figures the same as parts in the first preferred embodiment
have been given the same reference numerals and will not be
described here.

In the first preferred embodiment, to make the paint
circuit and the washing circuit of the multiple color painting
apparatus easy to understand, the first through fifth passages
10 to 14 and the washing passage 15 were arranged in a flat
plane. However, in this invention, it is preferable for the first
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through fifth passages 10 to 14 to be arranged equally spaced
on a circular arc around the washing passage 15, as shown
in this second preferred embodiment. That is, when the
washing passage 15 and the first through fifth passages 10 to
14 are arranged as shown in this second preferred
embodiment, the confluence space 46 can be made small so
that paint in the confluence space 46 can be washed out in
a short time. The reference numeral 16 denotes a paint
passage further provided in addition to the multiple paint
passages shown in the first preferred embodiment.

Obviously, various minor changes and modifications are
possible in the light of the above teaching. It is to be
understood that within the scope of the appended claims the
present invention may be practiced otherwise than as spe-
cifically described.

What is claimed is:

1. A multiple color painting apparatus, comprising:

a plurality of paint tanks each to be filled with paint of a
different color;

a pump having an inlet side and an outlet side;

a plurality of supply passages severally connected for
fluid communication between the paint tanks and the
inlet side of the pump;

a plurality of on/off valves severally disposed in the
supply passages;

a paint gun;

a delivery passage connected for fluid communication
between the outlet side of the pump and the paint gun;

a washing liquid tank to be filled with washing liquid, a
washing passage for carrying washing liquid from the
washing liquid tank to the inlet side of the pump, and
an on/off valve disposed in the washing passage, the
inlet side of said pump including a block with the
washing passage being connected to said pump at said
block and with the paint supply passages being
arranged equally spaced in a circle around the washing
passage;

wherein the supply passages are each dedicated to one
paint and the delivery passage is common to all paints.
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